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The severity of symptoms in AD, a progressive neurodegenerative disorder that afflicts millions worldwide, is closely related to the extent of reduction of nicotinic cholinergic activity in the brain.  Thus, augmenting nicotinic functions has emerged as a promising therapeutic approach for treatment of AD.  Research from our laboratories has demonstrated that nicotinic receptor (nAChR) activity can be increased by substances referred to as APLs.  Galantamine, a weak anticholinesterase, is the prototypic APL.  By increasing activity of presynaptic nAChRs, galantamine causes sustained facilitation of synaptic transmission in the brain.  Methamidophos, Metrifonate, Tacrine and Donezipil, in contrast, are anticholinesterase agents devoid of APL activity, and they facilitate synaptic transmission only transiently.  Recent studies also revealed that (i) kynurenic acid, a tryptophan metabolite whose levels are increased in the brain of AD patients, is a non-competitive antagonist at  7 nAChRs (IC50   7 µM) and increases  4 2 nAChR expression in the brain, and (ii) acetyl-l-carnitine, a metabolite whose levels are decreased in the brain of AD patients, potentiates nAChR activation by nicotinic agonists.  These findings lay the groundwork for development of new therapeutic avenues for treatment of patients with AD.
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